Equivalents 

Those skilled in the art will recognize, or be able to ascertain using no more than 
routine experimentation, many equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be encompassed by the following claims 

All referenced patents and publications are hereby incorporated b} reference in their 
entirety. 

What is claimed is: 
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1 . A method for < 
the steps of: 



encap sidating a recombinant poliovirus nucleic acid, comprising 



(a) providing a recombinant 
capsid precursor region of the pol 
infectious poliovirus genome, the 
precursor protein and directs expre 



poliovirus nucleic acid which lacks the entire PI 
)virus genome and an expression vector lacking an 
uucleic acid of which encodes poliovirus PI capsid 
ssion of the poliovirus PI capsid precursor protein; 



host 



(b) contacting a 
expression vector under conditions 
nucleic acid and the expression 



vector 



cell with the recombinant poliovirus nucleic acid and the 
appropriate for introduction of the recombinant poliovirus 
into the host cell; and 



(c) obtaining a yield of encapsidated viruses which substantially comprises 
encapsidated recombinant poliovirufc nucleic acid. 



2. The method of claim \ wherein the eHpressjon vector is introduced into the 
host cell prior to the introduction of t\ie recombinant rj^iovirus nucleic acid. 

3. The method of claim 1 KvhereirriHfe recombinant poliovirus nucleic acid is 
derived from a poliovirus serotype selected from tt^e group consisting of poliovirus type I, 
poliovirus type II, and poliovirus type KL 

4. The method of claim 1 wherein the nucleotide sequence of the recombinant 
poliovirus nucleic acid which encodes thfe PI capsid precursor protein is replaced by a foreign 
nucleotide sequence encoding, in an expressible form, a foreign protein or fragment thereof. 

5. The method of claim 1 wherein the expression vector comprises a virus. 

6. The method of claim 5 wherein the virus is a recombinant vaccinia virus. 

7. The method of claim 6 whereiVi the nucleic acid of the recombinant vaccinia 
virus encodes the poliovirus PI capsid precursor protein and directs expression of a 
nucleotide sequence encoding the poliovirus Pu capsid precursor protein. 



8. The method of claim 1 wherein the expression vector comprises a plasmid. 
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9. The method of claAn 4 wherein the foreign nucleotide sequence is selected 
from the group consisting of the fyg gene, the pol gene, and the env gene of human 
immunodeficiency virus type 1 . 



5 10. The method of claita 

gene of human immunodeficiency 



9 wherein the foreign nucleotide sequence is the 
virus type 1 . 



gag 



II. The method of clain 10 further comprising a nucleotide sequence encoding at 
least two amino acids at the C-terknus of the gag protein of human immunodeficiency virus 

t^/IIO 1 * T lV» • ill-. * 1 • — , j, 9 

site for poliovirus 2A protease. 



0 type 1 which comprise a cleavage 



12. The method of claih 
following amino acids at the C-teipninus 
type 1 : 



Thr-Lys-Asp-Leu- 



4 wherein 



1 3 . The method of clai] n 
which encodes a human tumor-ass Dciated 



1 1 wherein the nucleotide sequence encodes the 
of the ^gprotein of human immunodeficiency 



hr-Thr-i 



14. The method of clairji 
carcinoembryonic antigen. 

1 5. The method of clain 
does not encode a signal sequence. 




virus 



D NO: 15) 



cleotide sequence is a gene 



13 wheVein the human tumor-associated antigen is 



14 wherein the gene encoding carcinoembryonic antigen 



16. The method of claim | 5 further comprising a nucleotide sequence encoding at 
least two amino acids at the C-termirius of the carcinoembryonic antigen which comprise a 
cleavage site for poliovirus 2A proteafee. 

1 7. The method of claim 1 1 wherein the nucleotide sequence encodes the 
following amino acids at the C-termimls of the carcinoembryonic antigen: 

Thr-Lys-Asp-Leu-Thr-THr-Tyr-Gly (SEQ ID NO: 15) 

18. The method of claim 1 whlein the host cell is a mammalian host cell. 
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1 9. A method for enca^sidating a recombinant poliovirus nucleic acid, 
the steps of: 



comprising 



(a) providing a recdmbinant poliovirus nucleic acid which lacks the entire PI 
5 capsid precursor region of the polioWirus genome and a recombinant vaccinia virus, the 

nucleic acid of which encodes poliolirus PI capsid precursor protein and directs expression 
of the poliovirus PI capsid precursol- protein; and 

(b) contacting a mairAnalian host cell with the recombinant poliovirus nucleic 

0 acid and the recombinant vaccinia virLs under conditions appropriate for introduction of the 

recombinant poliovirus nucleic acid a(id the recombinant vaccinia virus into the mammalian 
host cell; and 

(c) obtaining a yield offencapsidated viruselwhich substantially comprises 
5 encapsidated recombinant poliovirus ndcleic acid/ 

20. The method of claim 1 9 Xherein the nucleptfAequence of the recombinant 
poliovirus nucleic acid which encodes thfe PI caps^rWsor pWein is replaced by a foreign 
nucleotide sequence encoding, in an expressible forV a foreign pW ein or fragment thereof. 

21. The method of claim 20 wHerein the foreign nucleotide sequence is selected 
from the group consisting of the gag gene,|the pol gene, and the env gene of human 
immunodeficiency virus type 1 . 

22. The method of claim 22 whelein the foreign nucleotide sequence is the gag 
gene of human immunodeficiency virus typel 1 . 

23. An encapsidated recombinant boliovirus nucleic acid produced by the method 
of claim 1. 

24. An encapsidated recombinant plpliovirus nucleic acid produced by the method 
of claim 19. 

25. A recombinant poliovirus nuclei^ acid which lacks the entire P 1 capsid 
precursor region of the poliovirus genome. 



26. The recombinant poliovirus nucleib acid of claim 25 which 



is encapsidated. 



27. An 



immunogenic composition, comprising: 
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15 



an encapsidated recombinant poliovirus nucleic acid in which a foreign 
nucleotide sequence has been substituted for the entire PI capsid precursor region of the 
poliovirus genome, the foreign nuc/eotide sequence encoding, in an expressible form an 
immunogenic protein or fragment /hereof; and 

a physiologically acceptable carrier. 



28. The composition 
thereof is a human immunodefic 



f claim 27 wherein the immunogenic protein or fragment 
ency virus type 1 protein or fragment thereof. 



29. The composition 
1 protein is selected from the 
gag protein, the human 
immunodeficiency virus type 1 



3f claim 28 wherein the human immunodeficiency virus type 
grcup consisting/STthe human immunodeficiency virus type 1 
immunodeficiency virus tyr^ 1 pol protein, and the human 
v protein/ 



30. The composition If claim 29 wherein^human immunodeficiency virus type 
igment thereof comprises thfe humji^rnmWodeficiency virus type 1 gag 



1 protein or fragment thereof corrlprises 
protein (SEQ ID NO; 1 7) ' 



31. 



, n u r . u Thecompos[tiono ¥ aim27 \ he ™ 

20 thereof is a human tumor-associatefa antigen o\ fragment thereof. 



32. The composition of djaim 3 1 wherein the hu 
carcinoembryonic antigen. 



man tumor-associated antigen is 



25 



30 



33. An immunogenic comfcosition, comprising: 

a recombinant poliovirls nucleic acid having the nucleotide sequence 
encoding, in an expressible form, the g\g protein of human immunodeficiency virus type 1 
substituted for the entire PI capsid precursor region of the poliovirus genome; and 
a physiologically acceptable carrier. 



34. 



is encapsidated. 



The composition of claimta wherein the recombinant poliovirus nucleic acid 



35 J f/» '/I t meth ° d S H ,ating immUne res P° nse to an immunogenic protein or 
35 fragment thereof, in a subject, coniprising 

administering, in a Physiologically acceptable carrier, an effective amount of a 
composition comprising a recombinant poliovirus nucleic acid having a foreign nucleotide 
sequence encoding, in an expressiblt form, an immunogenic protein or fragment thereof 
substituted for the entire PI capsid precursor region of the poliovirus genome. 
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The meth 

encapsidate " 





of claim 35 wherein the recombinant poliovirus nucleic acid is 



J7. Jh^rfiethod of claim 35 wherein the composition is administered orally or by 
intramuscular injections. 




\ 



38. The method of claim 
uman immunodeficiency virus 



15 



20 



25 



30 



35 



55 wherein the immunogenic protein or fragment thereof 
wpe 1 protein or fragment thereof. 



39. The method of claim 3jp wherein the human immunodeficiency virus type 1 
protein or fragment thereof is selecteojfrom the group consisting of the gag protein, the pol 
protein, and the env protein of human mmunodeficiency virus type 1. 

40. The method of c 
protein or fragment thereof corr 
(SEQ ID NO: 17). 



aim 39 wherein the human immunodeficiency virus type 1 
prises the human immunodeficiency virus type 1 gag protein " 



4 1 . The method of cl^im 
is a tumor-associated antigen or 



35 wherein the immunogenic protein or fragment thereof 
fragment thereof. 



42 . The method of cljim 4 1 whe/elnHhe tumor-associated antigen is 
carcinoembryonic antigen. 

43 . A method for stimulating in a subject Wmmune response to the gag protein 
of the human immunodeficiency rirus tybe 1 , compfuW 

administering, in a physioWjrffy acceptable carrier, an effective amount of a 
composition comprising an encap.idated^ombinant poliovirus nucleic acid having the 
nucleotide »u«« «f i..™. immunoWiciency virus type 1 gag gene, in expressible 

:apsid preWsor region of the poliovirus genome. 



nucleotide sequence of the human 
form, substituted for the entire PI 



44. A method for stimulating in a subject an immune response to 
carcinoembryonic antigen, comprising 

administering, in a physiologically acceptable carrier, an effective amount of a 
composition comprising an encapsidated recombinant poliovirus nucleic acid having the 
nucleotide sequence of the gene encoding the carcinoembryonic antigen, in expressible form 
substituted for the entire PI capsid p ecursor region of the poliovirus genome 



-80- 



# 

6 M/ 45. A method for stir lulating an immune response to a foreign protein, 
Sij£*gment thereof, in a subject, cc imprising the steps of: 

(a) removing ho; t cells from the subject; and 



or 



(b) co-itacting th 



host cells with 



10 



15 



20 



(i) a recombinant poliovirus nucleic acid having a foreign nucleotide 
sequence substituted for the entir|c PI capsid precursor region of the poliovirus genome; and 

(ii) an expression vector lacking an infectious poliovirus genome the 
nucleic acid of which encodes poliovirus PI capsid precursor protein and directs expression 
of the PI capsid precursor protein; taid 

(c) maintaining the cWured host cells under conditions appropriate for 
introduction of the recombinant poxvirus nucleic acid and the expression vector into the 
host cells, thereby generating modified host cells which express a foreign protein or fragment 
thereof encoded by the foreign nucleotide sequence; and 

(d) reintroducing the modified host cells into the subject. 
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